Purpose: This paper presents the methodology and research tools of a self-reported household survey of speech, language, swallowing and hearing (SLS-H) disorders implemented in southern Brazil. Methods:
INTRODUCTION
Surveys on communication disorders and related factors such as sociodemographic factors, economic factors, or co--occurrence with cardiovascular, neurological or traumatic brain injury are relatively rare (1) (2) (3) (4) , although some studies of schoolchildren (5) (6) (7) and other specific segments of the population have been published in recent decades (8) . For these reasons, the population estimate of the occurrence of this type of injury and its impact on the lives of individuals, their families or even the demand for health services, especially in relation to rehabilitation, is still unknown (4) . Epidemiological surveys play a critical role in the distribution of reported morbidity in the assessment measures in evaluating access to and satisfaction with the care received, contribute to the survey data to evaluate the access, and use and solving capacity of health services in addition to the regular update and sequenced comparisons over time and across geographic areas (9) (10) (11) . The self-assessment or self-declaration is based on the perceived health of the individual, characterized as a subjective measure. When this information is answered by an informant substitute (proxy) it is worth considering that this subjectivity is also subject to individual's perception of the health of the other. This paper presents the methodology and research tools of a self-reported household survey of speech, language, swallowing and hearing (SLS-H) disorders (called DCH-POP study) implemented in Brazil.
METHODS

This study was aproved by the Research Ethics Board of
Feevale under the protocol n. 4.07.01.07.635. The methodology used to conduct surveys has been studied in detail and adaptations of the methods used for selecting sample census in Brazil were incorporated (2, 10, 12) . The study design included data from regional surveys, methodological data of national and international surveys related to human communication and disorders (3) (4) (5) (6) (7) (8) , and specific studies related to some of the issues present in this project (1, 2, (9) (10) (11) (12) (13) (14) (15) . A stratified probabilistic sampling of multiple stages (10, 13) initially determined from the analysis of the age distribution in the city of Porto Alegre (southern Brazil) and representation in city neighbourhoods according to the 2000 census was performed.
To obtain estimates for subpopulations defined by age and sex, the following groups were considered: population less than one year; population 1-11 years; men 12-19 years; women 12-19 years; men 20-59 years; women 20-59 years; men 60 years or more; women 60 years or older.
The sampling of people and households was based on the outline described in the household survey of adult health (16) . Since most of the study described subjects with a particular characteristic, the sample size was determined using the algebraic expression: No= P.(1-P)/(d/z)².deff, where P is the proportion of individuals to be estimated, z is the value in the reduced normal curve corresponding to the confidence level used to determine the confidence interval, and d is the possible sampling error and deff is the design effect. Consider: -a 95% confidence level for the determination of the confidence interval (z=1.96) -a sampling error of 10%, indicating that the distance between the sample and the estimated population parameter would not exceed this value (d=0.10) -the ratio to be estimated in the population subgroups was 20% (P=0.20), because of the greater variability, which leads to obtaining sizes of conservative samples Table 1 shows the composition of the sample to be studied according to age and sex. It is determined that there should be 2250 subject respondents considering the distribution by age and sex in the population of Porto Alegre to estimate the prevalence of SLS-H disorders by age, sex, and comorbidities.
Our sample size should produce estimates for populations not institutionalized by sex and age group for each of the five age groups in communication disorders that have a prevalence of 3% or more, with a coefficient of variation of the estimated 20% (4, 13) . In a second step, a neighbourhood was selected that represented the age distribution and socio-economical diversity of all residents of Porto Alegre City (southern Brazil). After selecting the neighbourhood for the development of the study, maps of census tracts in the region were highlighted and random sampling data was conducted again. Persons considered eligible should live at a home in the neighbourhood selected. Residential buildings with several units were listed from the lowest level to the highest. Nonresidential units were excluded from the sample.
All persons living in the same household were eligible for the study. However, exclusion factors included refusal to participate or the occurrence of three home visits at alternate times where attempts to contact the residents were unsuccessful.
One respondent per household was eligible, selected by their availability to answer the data for all other residents (also called a proxy or substitute) (1, 14, 15) . Faced with the unavailability of an instrument to comply with the purpose of the study, it was decided to create a tool to help identify speech disorders, regardless of training in speech-language pathology by the interviewer. Therefore, the study authors created an initial version of the tool and discussed the issues in relation to the target audience and purpose of the study. Later, the questions of the instrument were presented at the research group for speech-pathology graduates and applied in a small pilot group (who would not participate in the study).
Speech, language, swallowing and hearing (SLS-H) disorders in the population were defined as any noticeable change in organic and/or functional, for oral and/or written, hearing and/or balance and for any reason. These SLS-H disorders have been raised in a previous pilot study conducted by this research goup for identification of these data for the DCH-POP study. Two pre-coded standardized questionnaires: Questionnaire of Human Communication Disorders in Children (Questionário de Distúrbios da Comunicação Humana em Crianças) (DCH-POP-C) for infants and children up to 24 months and Questionnaire of Human Communication Disorders (Questionário de Distúrbios da Comunicação Humana) (DCH-POP) for children from 25 months and adults (Appendix 1 and 2) were used.
Both questionnaires have a general block of household identification which include location, demography, number of inhabitants, age, and sex of all residents, as well as speech-language pathology and auditory rehabilitation history.
The DCH-POP questionnaire sought to determine: a) Identification data of birth, age at interview date, sex and education b) Disease history and/or potentially related injuries to SLS-H disorders c) Oral language (comprehension and emission) d) Written language and school learning e) General voice data and history of vocal disorders (dysphonia). Only for women were questions about noticeable voice changes observed during the menstrual cycle. Questions for adults aged 60 years or more were made about noticeable changes in pitch and loudness throughout life f) Speech, fluency and family history of stuttering g) Orofacial motricity, partial or total absence of teeth, dental prosthesis and/or braces, pain, popping or difficulty chewing and/or swallowing and preferences for consistencies of food h) Hearing, tinnitus and balance.
The DCH-POP-C questionnaire sought to determine: a) History of chronic diseases, infectious and gastro-oesophageal reflux b) History of pregnancy and childbirth history c) Psychomotor development d) Suction, breastfeeding, chewing, swallowing, use of a pacifier, bottle and history of speech pathology and auditory rehabilitation e) Otologic aspects of hearing and balance.
The section related to SLS-H disorders and other comorbidities had the opportunity to answer "no", "yes", "some/ sometimes", or "do not know". The latter applies when the respondent was not sure or did not know about the issue asked.
The interviewers, students from the allied health professions, were trained on the initial version of the interview protocol for identification of research questions, possible answers, and questionnaires with systematic training.
This consisted of at least six hours of training with the principal investigator. It included information about the general objectives and methodology of the study and handling of documents and protocol used in field activities (home visits and interviews). All questions about the survey instrument of information were identified and reviewed with each of the interviewers. In general the training of the interviewers emphasized the importance of accurately recording the answers by the respondents, since the study works with the reported morbidity.
The training included several approaches, aimed at developing skills aimed at getting the most collaborative effort to respond to the study. Another goal was to reduce the most of refusal rates (1, 12, 14) , which could compromise the validity of the study findings.
Additionally, we worked out the various possible scenarios for the initial approach of selected household to obtain consent for participation (12, 14) . Access and ownership of each of the questions contained in the interview protocol and possible difficulties in access to households (in buildings, detached houses and condominiums) were also addressed. These aspects sought to expand the knowledge of the interviewers on the theoretical and methodological foundations of the population survey as well as the contribution of expectations of the study to the advancement of knowledge in the area (12, 14) . The systematic training of interviewers consisted of face-toface meetings every three weeks with the team of interviewers and field manager as well as weekly virtual meetings where specific topics were taken from each of the stages of data collection (e.g. porter and/or trustee of buildings approach, signing consent forms, notes of all the information in the protocols etc.). This was done to ensure the methodology of all stages of the study.
The research objectives and the type of information requested were presented to randomly selected individuals, who were then requested to consent to participate in the study. The confidentiality of information gathered is ensured with the analysis and dissemination of consolidated data only. Thus it made it impossible to identify the individuals surveyed.
The study data were encoded directly in the questionnaires and entered into an electronic spreadsheet. The analysis was performed using the SPSS. The household population survey was divided into age groups, seeking to address the stages of the life cycle, with subpopulations defined by sex and age.
The search for theoretical elements to subsidize the planning and sample selection and for validated instruments which would address the study objectives (check the occurrence of self-reported SLS-H disorders) began in 2008, as well the process of creating population survey reports and finding ways to bridge the challenges of conducting complex studies such as household surveys.
After researching the literature, a search through the Brazilian Institute of Geography and Statistics (IBGE), National Institutes of Health (NIH), Canadian Institutes of Health Research (CIHR), and National Health Services (NHS) was performed.
Since we did not find school-based population surveys of SLS-H disorders, our methodology was based in non-communicable diseases and/or disorders population surveys (10, 16, 17) .
RESULTS
After preliminary adjustments of the instrument for children up to 24 months and for adults, a team of four undergraduates entered the field to run the pilot study (t1). After the initial training, a total of 40 households were visited. After analyzing the problems and possible obstacles to the implementation of the study, methodological changes were implemented (t2). These data are presented in Table 2 .
The average time of interview for undergraduate team was 35 minutes and among the most experienced researchers, it was 15 minutes. For both groups, after some fieldwork, the average time spent for interviews declined.
The number of refusals among the undergraduate team was larger than to the more experienced researchers. The main reason for refusal was related to the time the participants were addressed and low health conditions not related to SLS-H disorders.
In the first attempt to interview 18% of households, in the case of open homes, 65% of direct residential participants were over 60 years of age.
After the methodological changes (t2) the questionnaire was applied in 40 new participants (about 10 households) to check on the instrument's items.
The occurrence of type answer "do not know or didn't inform" ranged from 0.2% (95% CI 0.0;1.6) and 6.1% (95% CI 2.8;11.3). Its lowest occurrence was for questions relating to the history of hoarseness and tinnitus (F5 and I7), the occurrence of which occurred only when the interviewee was a proxy. Incidence was higher for the question related to the perception of change in vocal emission associated with aging (F9). This last question was made only for participants over 60 years of age and most of them reported that they had not identified any communication disorder until having been asked about this issue.
Few interviews took place on holidays and holiday periods, as many eligible households were closed. These required a return at another time, which contributed to the expansion of the period initially set for the data collection. The relationship between the time of year and the occurrence of closed households in the first interview attempt was four times higher than in January (summer vacation in Brazil) when compared to the same period (visiting hours) in April.
The variable "number of rooms in the house" showed great variability of interpretation, because some areas are not always perceived as a room. Thus, this portion of the study was eliminated.
Some of the interviewers underwent interview control, and the agreement between the answers was above 95%.
DISCUSSION
The methodological complexity of household surveys required prior review of the most appropriate model to be applied in specific situations, as well as planning and flexibility to adapt to the demands that arise during the various stages of implementation. Thus, careful planning is essential to collect information that could not be obtained otherwise and that are complementary to elements commonly collected by various information systems (11) .
Comparison of the two pilot study times (t1 and t2) found a reduction in refusal rates, possibly related to the presence of a professional with experience and approach to promote greater adherence to participate. Among the important aspects that stand out is that women interviewers had a higher response rate, but the experience in interviewing was the most important aspect to greater involvement and participation in inquiry-type studies (12, 14) . Another challenge which required a review of the interviewing logistics was the proportion of closed households in the first sample in the initial stage of the study (18%). This aspect could be related to the time of the visit (during the day) (14, 17, 18) . Thus, the pursuit of scale interviews should address the different times of day and days of the week, seeking to vary the times and days of return addresses. In addition, interviewers left a contact card with a phone number informing the participants of an option to answer the telephone interview or to agree to a new date of return after a second unsuccessful visit to the same household.
During the pilot study, 65% of residents who directly responded were more than 60 years old. This was a divergent distribution of the population. These aspects indicate the need to adapt schedules and interviews (visits) to include the distribution of population in terms of age (1) , especially in relation to the economically active population.
One of the main challenges for the implementation of this type of study is to avoid interview refusals as they could be losses that compromise the reliability of the findings (7) and finding a sample that represents the population for which it is intended to generalize.
More common than the mere refusal to participate was the reluctance to take the survey when first approached by a team of interviewers. Most of the participants initially contacted in their homes said that they were busy or there was nobody available to answer the interviewer at the time. This is referred in the literature as inherent in this type of study (14, (17) (18) (19) (20) (21) . The way to approach the subject appears to be related to the acceptance to participate in the research; interviewers with experience in human research field was productive, since the average of interviews in a shift jumped from five to 25.
In the following stages of the study, one of the doctoral level researchers participated in at least 50% of the interviews. With these modifications, the average number of home visits required decreased from 2.5 to 1.2 and the interviews were completed mostly with one visit.
We found that adding an expert researcher to the team of interviewers was more streamlined and was a direct approach (12, 14) towards the aim and object of study, as well as a potential contribution of the participation in this health collective.
Although initially one in ten households in each sector was set in order to give more flexibility, the proportion of eligible households rose to one in three, so that more households in each cluster (census tract) were eligible for the study providing greater flexibility in conducting the interviews (1, 10, 21) . The questionnaires were answered by one of the residents in the selected household, initially prioritizing the participant himself and then assigning proxy respondents defined as the head of household.
The use of single respondent for all household members, although it could be associated with the loss of data or decrease the accuracy of the information collected (22) (23) (24) , was not as limiting, as it was not associated with loss of information or significant increase in non-responses when comparing proxy answers with the subject himself. The occurrence of the answer "don't know or didn't answer" was lower for questions relating to the history of hoarseness and tinnitus (F5 and I7) which occurred only when the interview occurred with a proxy. Incidence was higher for the question related to the perception of change in vocal emission associated with aging (F9). These items were kept and the non-response rates were considered when analyzing the data for prevalence purposes of verifiable SLS-H disorders (17) (18) (19) (20) . Despite the possibility of bias in regards to proxy responses, the accuracy of the information acquired could be corrected at the time of data analysis (15, 25, 26) . Still, we sought a respondent in each household who would have had more data than other household members, especially his wives and/or mothers, who were responsible for more accurate data as previous studies on the subject (23, 24) . Also, the studied variables are categorical and therefore less susceptible to distortion attributable to the secondary informant (27) . In interviews with children and adolescents, the questions were directed to both randomly selected subjects, as those responsible, to minimize the effects of secondary informant (16, 26) . As well, this type of study requires complex planning, management and monitoring work, requiring physical and human resources with knowledge of epidemiology, as well as a comprehensive knowledge concerning SLS-H disorders.
Difficulties in outcome estimation are likely to occur in any study. The search, implementation, and evaluation mechanisms that will reduce these issues are relevant to ensure the greatest possible internal validity and external validity. In addition, the knowledge and implementation of tools to analyze and correct possible limitations of studies may contribute to the maturation of research activities and the sharing of this information helps with subsidies that may advance knowledge in human communication sciences.
The major weakness identified when approaching eligible subjects for the study was similar to that reported in other population studies (12, 14, 18) , especially regarding the high rate of non-response (absence or inability to meet the interviewer at the first visit).
To work around the possibility of bias due to a high proportion of non-participation, the first approach of the interviewers consisted primarily to demonstrate flexibility by proposing new schedule for the interview as many times as needed until the respondent consented to participate and to encourage the interviewer to keep the attention of the respondent for enough time to complete the survey data in each of the selected households.
In the next steps of the study, some founding payment for obtaining a completed questionnaire/interview is now being considered in an attempt to increase productivity and streamline the data collection stage.
In addition, in the next steps it is essential that more detailed data be available about the methodology used to estimate the distribution of SLS-H disorders in the population in relation to sex, age, education, and co-occurrence with other health problems (28) , considering the weight and estimated variance to the analysis (13, 17, 25) . In addition, knowledge of the burden of self-declared speech-language, swallowing and hearing disorders, even if they are related to subjective aspects of peception of the subject about his health, will contribute to managing demands for specific populations, something with unprecedent in the field, as we do not have yet know population data on the prevalence SLS-H disorders in the general population.
CONCLUSION
The realization of a household survey is feasible and relevant to verify the burden of SLS-H disorders in the general population, although it requires an important range of knowledge of the development and validation issues that take account of the object of study, selection and ongoing training of interviewers, approach techniques of the subjects to be interviewed that reduce the chance of losses, and logistics for the analysis and classification of the information collected.
Although we do not know if studies on self-reported communication disorders may underestimate their occurrence in the population, the value of this type of research and its potential contribution that meet the sensitivity and specificity to estimate the prevalence of these conditions in relation to its prevalence in the general population and in groups specific to sex and age, in medium and long term objectives is to obtain indicators to estimate more accurately the demand for speech services and health teams on the occurrence of SLS-H disorders and their distribution in the population. 
